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Description 

BACKGROUND OF THE INVENTION 

I ■ Field of the Invention 

[0001] The present invention relates to a data carrier 
and a demodulation device of a non-contact communi- 
cation apparatus which Is used in a physical distribution 
system for managing tools or products or is used to dis- 
criminate among human bodies etc. 

2. Description of the Related Art 

[0002] Conventionally, to mechanize, for Instance, 
management of tools of a machine tool, or discrimina- 
tion among parts and products on an assembling and 
conveying line in a factory, there is needed a system for 
discriminating among various types of articles such as 
tools, parts, and products and thereby managing those 
articles. For this purpose, there has been proposed a 
non-contact communication apparatus in which an ob- 
ject to be discriminated is provided with a memory unit 
(data can-ier) having a memory, necessary information 
is externally written to the memory in advance by data 
transmission, and the stored infomnation is read out 
when necessary (see Japanese Unexamined Patent 
Publication No. Hei. 1-151831). 
[0003] As shown in Fig. 7, the above non-contact 
communication apparatus is constituted of a read/write 
control unit consisting of an ID controller 1 and a read/ 
write head 2, and a data earner 3. Signals are transmit- 
ted from the read/write head 2 to the data carrier 3 while 
intemnittent oscillations of a constant frequency and dif- 
ferent duty cycles are effected in the read/write head 2. 
In data reception from the data carrier 3, the read/write 
head 2 sends a signal of a given frequency. In this op- 
eration, a resonance circuit in the data carrier 3 controls 
residual resonance. The read/write head 2 receives a 
signal by judging existence/non-existence of such resid- 
ual resonance by means of a resonance circuit incorpo- 
rated therein. 

[0004] As shown in Fig. 7, the read/write control unit 
has the ID controller 1 and the read/write head 2. The 
ID controller 1 has a transmission control circuit 11, a 
reference clock generation circuit 12, and a reception 
control circuit 13. In data transmission from read/write 
head 2 to the data carrier 3, the transmission control 
circuit 11 generates an intermittent transmission signal 
of a constant frequency and a first or second duty cycle 
corresponding to transmission data. In data reception 
from the data carrier 3, the transmission control circuit 

II generates an intemnittent transmission signal having 
the constant frequency and a given, third duty cycle of 
50%, for instance. As shown in Fig. 7, the read/write 
head 2 is provided with an oscillation circuit 15 and a 
transmission coil LI connected to it. The transmission 
coil L1 Is provided on a surface of the read/write head 



opposed to the data carrier 3. The oscillation circuit 15 
oscillates at the constant frequency under the control of 
the transmission control circuit 11 . The read/write head 
2 Is also provided with a resonance circuit 1 6 consisting 

5 of a reception coil L2 and a capacitor C1 . An output of 
the resonance circuit 16 is demodulated by a demodu- 
lation circuit 17, and input to a reception control circuit 
13. Like the transmission coil L1, the reception coil L2 
is provided on the surface of the read/write head 2 op- 

10 posed to the data carrier 3. 

[0005] Fig. 8 is a block diagram showing the configu- 
ration of a conventional data carriers. As shown in Fig. 
8, the data carriers has a resonance circuit 31 consist- 
ing of a coll L3 and a capacitor C2 connected to it in 

15 parallel. Connected between the two temninals of the 
resonance circuit 31 are a full-wave rectification circuit 
32 and a voltage limiting circuit 33. A smoothing circuit 
34 is connected to the rectification circuit 32. The volt- 
age limiting circuit 33 serves to limit the level of a voltage 

20 across it to a predetemnined value or less, and is a Zener 
diode, for instance. The smoothing circuit 34 smooths a 
rectified and level-limited voltage Vcc, and supplies a 
resulting voitageto respective parts of the data carriers. 
[0006] A D EM extraction circuit 35 is connected to one 

25 of the two temninals of the resonance circuit 31 . The 
DEM extraction circuit 35 has a passband including the 
carrier frequency, and shapes a carrier of a transmission 
signal into a rectangular-wave signal by hatf-wave rec- 
tification. An output of the DEM extraction circuit 35 is 

30 input to a demodulation circuit 36. An integration com- 
parator circuit 37 is also connected to the resonance cir- 
cuit 31 . The integration comparator circuit 37 extracts a 
clock signal CKA by envelope-detecting an output signal 
of the resonance circuit 31 and comparing a resulting 

35 signal with a threshold that is produced by dividing a 
supply voltage. The extracted CKA signal is supplied to 
the demodulation circuit 36. When the data carriers re- 
ceives a signal, the demodulation circuit 36 counts, by 
using the clock signal CKA, carrier pulses that are ex- 

40 tracted by the DEM extraction circuit 35, and judges 
whether the signal is of a H level or a L level based on 
a duty cycle of intemn Ittent transmission. The signal thus 
demodulated is separated into a command and data by 
a memory control section 38, and necessary data is writ- 

45 ten to a memory 39. Data is also read out from the mem- 
ory 39. The output of the integration comparator circuit 
37 is also supplied to a fall pulse generation circuit 40, 
which generates a short pulse at every fall of the clock 
signal CKA produced by the integration comparator cir- 

50 cult 37. The output of the fall pulse generation circuit 40 
is supplied to a shunt pulse generation circuit 41 . A N RZ 
signal read out by the memory control section 38 is con- 
verted by a conversion circuit 42 into, for instance, serial 
biphase codes, which are input to a shunt pulse gener- 

55 ation circuit 41 . The shunt pulse generation circuit 41 
generates a shunt pulse by ANDing the outputs of the 
fall pulse generation circuit 40 and the conversion circuit 
42, and a resulting signal is input to a shunt circuit 43. 
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The shunt circuit 43 has a pair of switching elements for 
grounding the two tenninals of the resonance circuit 31 
in response to the shunt pulse. By grounding the two 
terminals of the resonance circuit 31 at the same time, 
the shunt circuit 43 stops residual resonance in short 
time. The circuit block from the fall pulse generation cir- 
cuit 40 to the shunt circuit 43 constitutes a residual res- 
onance control means. 

[0007] The integration comparator circuit 37 includes 
diodes D1 and D2 whose anodes are connected to the 
respective terminals of the resonance circuit 31 and 
whose cathodes are connected to each other, a capac- 
itor C3 for smoothing an output of the diodes D1 and 
D2, and a load resistor R1 . An output voltage of the load 
resistor R1 is input to one temninal of a comparator 44. 
The other temiinal of the comparator 44 is supplied with 
a reference voltage that is produced by dividing the sup- 
ply voltage Vcc by resistors R2 and R3. Based on the 
reference voltage, the comparator 44 shapes the recti- 
fied voltage to extracts the clock signal CKA, 
[0008] Next, a description will be made of wavef ornis 
at several points in the read/write head 2 and the data 
carriers. Parts (a)-(f) of Fig. 9 show wavefomns at points 
a-f in Figs. 8 and 9. Part (a) shows a switch signal in the 
read/write head 2, and part (b) shows the waveform of 
a transmission signal that is transmitted from the read/ 
write head 2 which signal has a 50% duty cycle when 
data should be received from the data carrier 3. Upon 
reception of the transmission signal by the data carrier 
3, a resonance signal with residual resonance having a 
waveform as shown in part (c) is obtained at the reso- 
nance circuit 31 . The resonance signal Is integrated by 
the integration circuit of the Integration comparator cir- 
cuit 37, to assume a waveform as shown in part (d). The 
comparator 44 converts this signal into a rectangular- 
wave signal as shown in part (e) by comparing it with 
the given threshold. Therefore, pulses that are output 
from the DEM extraction circuit 35 are selected by using 
the thus-obtained rectangular-wave signal, a signal as 
shown in part (f) is output from the demodulation circuit 
36. 

[0009] However, in the conventional data carrier 3, as 
seen from parts (a) and (e) of Fig. 9, the fall of the clock 
signal CKA is delayed from that of the switch signal in 
the read/write head 2. The demodulation circuit 36 judg- 
es whether a transmission signal from the read/write 
head 2 represents 0 or 1 , or is a reception mode signal 
by counting pulses that are obtained by using the clock 
signal CKA. To transmit data at high speed, the number 
of pulses decreases inevitably. In this case, the demod- 
ulation circuit 36 may count pulses erroneously due to 
the above-mentioned delay of a fall, possibly causing 
erroneous data recognition. 

[0010] In another conventional data carrier, a half- 
wave rectification circuit in used in place of the full-wave 
rectification circuit 32 and a circuit consisting only of the 
diode D1 and a capacitor is used to envelope-detect a 
signal produced by the coil portion. Also in this case, 



there is a possibility that a delay of the fall of an envelope 
signal causes an erroneous operation. As a result, the 
clock signal CKA may not have a correct duty cycle, and 
a transmission signal from the read/write head 2 may 
5 not be recognized, that is, communication may not be 
performed correctly. 

[001 1 1 Although the delay time of a fall can be reduced 
by decreasing the integration time constant by making 
the Capacitance of the capacitor C3 smaller, In this case 
a variation in the carrier signal may cause a split in the 
waveform. Therefore, the time constant cannot be made 
smaller than a certain limit. 

SUMMARY OF THE INVENTION 

[0012] The present invention has been made in view 
of the above problems in the art, and has an object of 
correctly reproducing data and a clock signal to enable 
correct communication even when the number of pulses 
is reduced to increase the data transmission rate. 
[0013] According to a first aspect of the invention, 
there is provided a data carrier as defined in Claim 1 . 
[001 4] According to a second aspect of the invention, 
there is provided a data carrier according to claim 5. 
[001 5] In the data carrier according to the second as- 
pect of the invention, a ripple component on top of a 
supply voltage produced by the constant voltage circuit 
is shaped by the first and second pulse shaping circuits. 
As a result, shaped pulses are always obtained for one 
of positive and negative half cycles, while for the other 
half cycles pulses are obtained in accordance with 
transmitted data. Based on those two kinds of pulses, 
the demodulation circuit demodulates a transmitted sig- 
nal. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0016] 

Fig. 1 is a block diagram showing the configuration 
of a data carrier according to a first embodiment of 
the present invention; 

Fig. 2 is a circuit diagram showing a circuit example 
of part of the data carrier of Fig. 1 including a recti- 
fication circuit, a voltage clipping circuit, a pulse 
shaping circuit, and a clock extraction circuit; 
Fig. 3 is a time chart showing the operation of the 
data carrier of the first embodiment; 
Fig. 4 is a circuit diagram showing a circuit example 
of part of a data carrier according to a second em- 
bodiment of the invention which circuit example in- 
cludes a rectification circuit, a voltage clipping cir- 
cuit, a pulse shaping circuit, and a clock extraction 
circuit; 

Fig. 5 is a circuit diagram showing a circuit example 
of the main part of a data carrier according to a third 
embodiment of the invention; 
Fig. 6 is a time chart showing the operation of the 
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data carrier of the third embodiment; 
Fig. 7 is a block diagram showing the entire config- 
uration of a non-contact communication apparatus; 
Fig. 8 is a block diagram showing an example of a 
conventional data carrier; and 
Fig. 9 shows waveforms at several points in the con- 
ventional non-contact communication apparatus. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0017] Fig. 1 is a circuit diagram showing the config- 
uration of a data carrier according to a first embodiment 
of the present invention. The components shown in Fig. 
1 that are the same as those of the above-described 
conventional data carrier 3 are given the same refer- 
ence symbols and detailed descriptions therefor will be 
omitted. In this embodiment, a diode D3 that constitutes 
a rectification circuit is connected to one of the terminal 
of the resonance circuit 31 , and a parallel connection of 
a resistor R4 and a diode D4 is connected to the diode 
03 in series. The diode D4 is a clipping element for clip- 
ping a voltage at its forward voltage drop, for instance, 
about 0.7 V, and constitutes, together with the resistor 
R4, a voltage clipping circuit. A Zener diode ZD and a 
smoothing capacitor C4 that constitute a constant volt- 
age circuit are connected to the other connecting point 
of the resistor R4 and the diode D4. Connected to the 
anode of the diode D4 is a pulse shaping circuit 51, 
which is to shape a ripple component on top of the sup- 
ply voltage Vcc. An output of the pulse shaping circuit 
51 is supplied to a clock extraction circuit 52, which is 
to produce a clock signal CKA by rectifying the above 
carrier pulses. The outputs of the pulse shaping circuit 
51 and the clock extraction circuit 52 are input to a de- 
modulation circuit 53. The demodulation circuit 53 judg- 
es whether a transmission signal from the read/write 
head represents data of 0 or 1 , or is a reception mode 
signal by counting pulses that exist in the duration of 
each clock of the clock signal CKA. The remaining con- 
figuration is the same as that of the conventional exam- 
ple. 

[0018] Fig. 2 is a circuit diagram showing part of the 
data carrier 3A, that is, the resonance circuit 31 , the rec- 
tification circuit connected thereto, the voltage clipping 
circuit, the constant voltage circuit, a pulse shaping cir- 
cuit 51 A, and the clock extraction circuit 52. As shown 
in Fig. 2, a signal including a ripple component on top 
of the supply voltage Vcc is input, via a capacitor 05, to 
the connecting point of resistors R5 and R6, which di- 
vide the supply voltage Vcc. The capacitor C5 and the 
base of a switching transistor Q1 are connected to the 
connecting point of the resistors R5 and R6. The emitter 
of the transistor Q1 is grounded and its collector is con- 
nected to the clock extraction circuit 52. In the clock ex- 
traction circuit 52, a series connection of a diode D5 and 
a capacitor C6 is provided between the input terminal 
and the ground. A resistor R8 and a Schmitt trigger buff- 



er S are connected to the connecting point of the diode 
D5 and the capacitor 06. The Schmitt trigger buffer S 
outputs a clock signal CKA. 

[0019] The operation of this embodiment will be de- 
5 scribed below with reference to a time chart of Fig. 3. 
Parts (a)-(f) of Fig. 3 show waveforms at points a-f in 
the circuits of Figs. 1 and 7. Part (a) shows a switch sig- 
nal for controlling the oscillation circuit 15 of the read/ 
write head 2. Driven based on the switch signal, the os- 
10 dilation circuit 15 generates a transmission signal 
shown in part (b). If the data cannier 3A is located close 
to the read/write head 2, a signal shown in part (c) is 
induced in the resonance circuit 31 and residual reso- 
nance occurs even after the end of the oscillation. 
[0020] In this embodiment, an output of the resonance 
circuit 31 is supplied to the Zener diode ZD via the rec- 
tifying diode D3 and the resistor R4, and its voltage level 
is limited by the Zener diode ZD. Therefore, the reso- 
nance signal of part (c) has peak voltages that are equal 
to a voltage Vz across the Zener diode ZD plus voltages 
across the two diodes D3 and D4. 
[0021] While the coil LI of the read/write head 2 is 
energized, in the data can-ier 3A a current flows from the 
resonance circuit 31 to the Zener diode ZD side via the 
diode D3 and the resistor R4. After transition to residual 
resonance, a current flows only within the resonance cir- 
cuit 31, that is, no current flows to the Zener diode ZD 
side. As a result, as shown in part (d), a signal that is a 
the voltage Vcc plus a ripple component across the di- 
ode D4 is obtained at the anode of the diode D4. In the 
pulse shaping circuit 51 A, the signal that is the supply 
voltage Vcc plus the slight ripple component is coupled 
to the switching transistor Q1 via the capacitor C5, which 
produces a rectangular- wave signal shown in part (e). 
The clock extraction circuit 52 shapes (rectifies) the rec- 
tangular-wave signal into a clock signal CKA shown in 
part (f). Pulses of the signal of part (f) well correspond 
to carrier packets of part (b) which are transmitted from 
the read/write head 2, and fall upon transition to residual 
resonance. The demodulation circuit 53 restores trans- 
mitted data based on the pulse signal DEM and the clock 
signal CKA. 

[0022] Fig. 4 is a circuit diagram showing the reso- 
nance circuit 31 and its peripheral circuits of a data car- 
rier 3B according to a second embodiment of the inven- 
tion. Since the portion of the data carrier 3B not shown 
in Fig. 4 is the same as that of Fig. 1 , a description there- 
for will be omitted. In this embodiment, a diode bridge 
DB is connected to the resonance circuit 31 . Therefore, 
a full-wave-rectified signal of a resonance signal is sup- 
plied to the diode D4. Further, in a pulse shaping circuit 
51 B, a comparator 54 is used instead of the transistor 
Q1 of Fig. 3. To set a threshold for the comparator 54, 
voltage dividing resistors R9 and R1 0 are used. With the 
above configuration, the data carrier 3B of this embod- 
iment can produce a pulse signal DEM and can extract 
a clock signal CKA by shaping the pulse signal DEM in 
the same manner as in the first embodiment. 
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[0023] A third embodiment of the invention will be de- 
scribed below with reference to Fig. 5. In this embodi- 
ment, as in the case of the first embodiment, a diode D6 
and a parallel connection of a diode D7 and a resistor 
R11 are connected to one temriinal of a resonance circuit 
31 of a data carrier 3C. Further, in this embodiment, a 
diode D8 and a parallel connection of a diode D9 and a 
resistor R12 are connected to the other terminal of the 
resonance circuit 31 . The two terminals of the reso- 
nance circuit 31 are grounded via diodes DIG and D11, 
respectively. The cathodes of the diodes D7 and D9 are 
together connected to a Zener diode ZD for limiting a 
voltage, that is, producing a constant voltage. The cath- 
odes of the diodes D6 and D8 are respectively connect- 
ed to pulse shaping circuits 51 C and 51 D, which have 
the same configuration as the pulse shaping circuit 51 A 
of Fig. 2. Outputs of the pulse shaping circuits 51 C and 
51 D are input to a demodulation circuit 55. The demod- 
ulation circuit 55 restores data based on pulse signals 
sent from the pulse shaping circuits 51 C and 51 D. 
[0024] The operation of this embodiment will be de- 
scribed with reference to a time chart of Fig. 6. Parts (b) 
-(f) of Fig. 6 show waveforms at points b-f in the circuit 
of Fig, 5. Part (a) shows a transmission signal sent from 
a read/write head 2A. In this embodiment, the read/write 
head 2A transmits a sine wave signal of a given period, 
or a modified sine wave signal in which negative half 
cycles are suppressed intennittently. When the data car- 
rier 3C receives a transmission signal of the latter type, 
the resonance circuit 31 produces a signal as shown in 
part (b), in which negative half cycles corresponding to 
the suppressed portions of the transmission signal are 
residual vibrations. As shown in parts (c) and (d), the 
positive half cycles are processed in the same manner 
as in the first embodiment such that only a ripple com- 
ponent on top of the supply voltage Vcc is extracted by 
rectification by the diodes D6 and D7 and the resistor 
R1 1 and a resulting signal is shaped by the pulse shap- 
ing circuit 51 C. As for the negative half cycles, no ripples 
are generated during residual vibrations. Therefore, as 
shown in part (e), ripples are extracted only when the 
data earner 3C receives negative half cycles. By shap- 
ing a resulting signal, the pulse shaping circuit 51 D pro- 
duces a signal as shown in part (f). The signal of part 
(d) is used as a clocl< signal and the signal of part (e) is 
used as data pulses. The demodulation circuit 55 re- 
stores transmitted data based on the clocl< signal and 
the data pulses. 

[0025] Compared with the case of transmitting data in 
the form of a varied number of pulses in each energiza- 
tion period by changing the duty cycle, this embodiment 
can greatly increase the data transmission rate. Further, 
in the fonner data transmission scheme with the use of 
biphase codes, 50% driving is always effected in both 
of transmission and reception while the read/write head 
2 perfomns driving. In contrast, in this embodiment, 50% 
driving is effected even if all the negative half cycles are 
suppressed, that is, energization of 50% to 100% can 



be perfomned. This contributes to improvement in the 
power transmission efficiency. 
[0026] Although in this embodiment negative half cy- 
cles are suppressed in accordance with data to be trans- 

5 mitted from the read/write head 2, it goes without saying 
that positive half cycles may be suppressed instead. 
[0027] As described above, according to the first as- 
pect of the invention, even where the number of pulses 
in each clock is reduced to increase the data transmis- 

10 sion rate between the read/write head and the data car- 
rier, transmitted pulses can be restored correctly by con- 
verting a current signal flowing through the rectification 
circuit into a voltage signal. Transmitted data can be re- 
stored by extracting a clock signal by using the pulses 

15 thus obtained. Thus, the data transmission rate can be 
increased. 

[0028] According to the second aspect of the inven- 
tion, the read/write head sends out a transmission signal 
in which positive or negative half cycles are suppressed 

20 in accordance with transmission data. Clock pulses and 
data pulses can be extracted separately by shaping re- 
spective signals having ripple components on top of a 
stabilized DC voltage which signals correspond to pos- 
itive and negative half cycles of the transmission signal. 

25 Thus, the second aspect of the invention can greatly in- 
crease the data transmission rate. 



Claims 

30 

1 . A data carrier arranged to receive a transmitted sig- 
nal in the form of intemnittent carrier signals having 
duty cycles that are varied in accordance with trans- 
mission data, said data carrier comprising: 

35 

a resonance circuit (31 ) including a coil (L3), for 
receiving the transmitted signals; 
a rectification circuit (D3) connected to the res- 
onance circuit; 

40 a voltage clipping circuit having its input con- 

nected to an output terminal of the rectification 
circuit, said voltage clipping circuit including a 
resistor (R4) and a voltage clipping element 
(D4) that are connected to each other in parallel 

45 between an input terminal and an output temni- 

nal of the voltage clipping circuit; 
a constant voltage circuit (ZD, C4) connected 
to the output terminal of the voltage clipping cir- 
cuit, for producing a stabilized voltage for use 

50 in the data carrier; 

a demodulation circuit section (51 , 52, 53) for 
restoring data and a clock signal by extracting 
a ripple component that is obtained at said input 
terminal of the voltage clipping circuit; 

55 a memory (39); 

a memory control section (38) for storing the 
data into the memory by using the clock signal; 
and 
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a residual resonance control section forcontrol- 
ling residual resonance in the resonance circuit 
based on the data that is read out from the 
memory by the memory control section. 

2. A data carrier according to claim 1 , said demodula- 
tion circuit section comprising: 

a pulse shaping circuit (51 ) for shaping an input 
signal including a supply voltage and a ripple 
component superimposed thereon; 
a clock extraction circuit (52) for extracting a 
clock signal based on an output signal of the 
pulse shaping circuit and an end thereof; and 
a demodulation circuit (53) for demodulating a 
transmitted signal based on the output signal 
of the pulse shaping circuit and the clock signal. 

3. A data carrier according to claim 2, wherein the out- 
put signal of the pulse shaping circuit (51) Is a rec- 
tangular-wave signal. 

4. A data carrier according to claim 2, wherein the 
transmitted signal is in the fonn of intermittent car- 
rier signals having duty cycles that are varied in ac- 
cordance with transmission data. 

5. A data carrier arranged to receive a transmitted sig- 
nal in thefomn of carrier signals in which positive or 
negative half cycles are suppressed in accordance 
with transmission data, said data carrier compris- 
ing: 

a resonance circuit (31 ) including a coil, for re- 
ceiving the transmitted signal; 
first and second rectification circuits connected 
to respective terminals of the resonance circuit; 
first and second voltage clipping circuit con- 
nected to respective output terminals of the first 
and second rectification circuits and each in- 
cluding a resistor (R1 1 , R 1 2) and a voltage clip- 
ping element (D7, D9) that are connected to 
each other in parallel between corresponding 
input terminals and a common output terminal 
of said voltage clipping circuits; 
a constant voltage circuit (ZD) connected to 
said common output terminal of the first and 
second voltage clipping circuits, for producing 
a stabilized voltage for use in the data carrier; 
a first pulse shaping circuit (51 C) for extracting 
clock pulses by shaping a ripple component 
that is obtained at an input terminal of the first 
voltage clipping circuit; 

a second pulse shaping circuit (51 D) for ex- 
tracting data pu Ises by shaping a ripple compo- 
nent that is obtained at an input terminal of the 
second voltage clipping circuit; and 
a demodulation circuit (55) for demodulating 



the transmitted signal based on the clock puls- 
es and the data pulses. 



5 Patentansprtiche 

1 . Datentrager, welcherfur den Empfang eines gesen- 
deten Signals in Fomn intennittierender Tragersi- 
gnale mit Tastgraden, die gemaQ Sendedaten ge- 

10 andert werden, eingerlchtet ist, wobei der Datentra- 
ger aufweist: 

einen eine Spule (L3) enthaltenden Resonanz- 
kreis (31 ) fur den Empfang der gesendeten Si- 

15 gnale; 

eine mit dem Resonanzkreis verbundene 
Gleichrichtungsschaltung (D3); 
eine Spannungsbegrenzerschaltung, die mit 
ihrem Eingang mit einem Ausgang der Gleich- 

20 richtungsschaltung verbunden ist, wobei die 

Spannungsbegrenzerschaltung einen Wider- 
stand (R4) und ein Spannungsbegrenzungs- 
element (D4) enthalt, die zwischen einem Ein- 
gang und einem Ausgang der Spannungsbe- 

25 grenzerschaltung parallel geschaltet sind; 

eine mit dem Ausgang der Spannungsbegren- 
zerschaltung verbundene Konstantspan- 
nungsschaltung (ZD, C4) zur Erzeugung einer 
stabilisierten Spannung zur Verwendung im 

30 Datentrager; 

einen Demodulationsschaltungsabschnitt (51, 
62, 53) zur Wiederherstellung von Daten und 
eines Taktsignals durch Herausziehen einer 
Welligkeitskomponente, die an dem Eingang 

35 der Spannungsbegrenzerschaltung gewonnen 

wird; 

einen Speicher (39); 

einen Spelchersteuerabschnitt (38) zur Spei- 
cherung der Daten in dem Speicher unter Ver- 
wendung des Taktsignals; und 
einen Restresonanzsteuerabschnitt zur Steue- 
rung der Restresonanz in dem Resonanzkreis 
beruhend auf den Daten, die aus dem Speicher 
durch den Spelchersteuerabschnitt ausgele- 
sen werden. 

2. Datentrager nach Anspruch 1 , wobei der Demodu- 
latlonsschaltungsabschnitt aufweist: 

50 eine Impulsfonnungsschaltung (51) zum For- 

men eines Eingangssignals, welches eine Ver- 
sorgungsspannung und eine ihr uberiagerte 
Welligkeitskomponente enthalt; 
eine Taktextrahierschaltung (52) zum Heraus- 

55 Ziehen eines Taktsignals beruhend auf einem 

Ausgangssignal der Impulsformungsschaltung 
und einem Ende desselben; und 
eine Demodulationsschaltung (53) zum Demo- 
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dulieren eines gesendeten Signals beruhend 
auf dem Ausgangssignal der Irrtpulsformungs- 
schaltung und dem Taktsignal. 

3. Datentrager nach Anspruch 2, wobei das Aus- 
gangssignal der Impulsfornnungsschaltung (51) ein 
Rechtecksignal tst. 

4. Datentrager nach Anspruch 2, wobei das gesende- 
te Signal in Form intermittierender Tragersignale 
mit Tastgraden, die gemaB Sendedaten verandert 
werden, vorliegt. 

5. Datentrager, welcherfur den Empfang eines gesen- 
deten Signals in Fonn von Tragersignalen, bei wel- 
chen positive Oder negative Halbzyklen gema3 
Sendedaten unterdruckt sind, eingerichtet ist, wo- 
bei der Datentrager aufweist: 

einen eine Spule enthaltenden Resonanzkreis 
(31) fur den Empfang des gesendetes Signals; 
erste und zweite Gleichrichtungsschaltungen, 
die mit betreffenden Anschlussen des Reso- 
nanzkreises verbunden sind; 
erste und zweite Spannungsbegrenzerschal- 
tungen, die mit betreffenden Ausgangen der er- 
sten und zweiten Gleichrichtungsschattung 
verbunden sind und jeweils einen Widerstand 
(R11, R12) und ein Spannungsbegrenzungs- 
element (D7, D9) enthalten, die zwischen ent- 
sprechenden Eingangen und einem gemeinsa- 
men Ausgang der Spannungsbegrenzerschal- 
tungen parallel geschaltet sind; 
eine mit dem gemeinsamen Ausgang der er- 
sten und zweiten Spannungsbegrenzerschal- 
tung verbundene Konstantspannungsschal- 
tung (ZD) zur Erzeugung einer stabilisierten 
Spannung zur Venwendung im Datentrager; 
eine erste Impulsformungsschaltung (51 C) 
zum Herauszlehen von Taktimpulsen durch 
Formen einer Welligkeitskomponente, die an 
eInem Eingang der ersten Spannungsbegren- 
zerschaltung gewonnen ist; 
eine zweite Impulsformungsschaltung (51 D) 
zum Herausziehen von Datenimpulsen durch 
Fonnen einer Welligkeitskomponente, die an 
einem Eingang der zweiten Spannungsbegren- 
zerschaltung gewonnen ist; und 
eine Demodulationsschaltung (55) zum Demo- 
dulieren des gesendeten Signals beruhend auf 
den Taktimpulsen und den Datenimpulsen. 



Revendtcations 

1 . Support de donn6es congu pour recevoir un signal 
transmis sous la fornne de signaux porteurs inter- 
mittents ayant des facteurs d'utilisation variables 



selon les donnees de transmission, ledit support de 
donnees comprenant : 

un circuit resonnant (31 ) comprenant une bobi- 
5 ne (L3) pour recevoir les signaux transmis ; 

un circuit de redressement (D3) connecte au 
circuit resonnant ; 

un circuit ecreteur de tension ayant I'entree 
connects© k une borne de sortie du circuit de 

10 redressement, ledit circuit ecreteur de tension 

comprenant une resistance (R4) et un element 
ecreteur de tension (D4) qui sont connectes 
run ^ I'autre en parall6le entre une borne d'en- 
tree et une borne de sortie du circuit 6creteur 

15 de tension ; 

un circuit de tension constante (ZD, C4) con- 
necte a la borne de sortie du circuit ecreteur de 
tension, pour produire une tension stabilisee 
destinee a une utilisation dans le support de 

20 donnees ; 

une section de circuit de demodulation (51 , 52, 
53) pour restaurer des donnees et un signal 
d'horloge en extrayant une composante d'on- 
dulation qui est obtenue au niveau de ladite 

25 borne d'entree du circuit ecreteur de tension ; 

une memoire (39) ; 

une section de controle de memoire (38) pour 
stocker les donn6es dans la memoire en utili- 
sant le signal d'horloge ; et 
30 une section de controle de la resonance resi- 

duelte pour controler la resonance residuelle 
dans le circuit de resonance en se basant sur 
les donn6es qui sont extraltes de la m6molre 
par la section de controle de memoire. 

35 

2. Support de donnees selon la revendication 1 , ladite 
section de circuit de demodulation comprenant : 

un circuit de fomnation d'impulsion (51) pour 
40 former un signal d'entree comprenant une ten- 

sion d'alimentation et une composante d'ondu- 
latton y 6tant superpos^e ; 
un circuit d'extraction d'horloge (52) pour ex- 
traire un signal d'horloge en se basant sur un 
45 signal de sortie du circuit de fonmation d'impul- 

sion et sur une extr6mite de celui-ci ; et 
un circuit de demodulation (53) pourd6moduler 
un signal transmis en se basant sur le signal de 
sortie du circuit de fonnation d'impulsion et sur 
50 le signal d'horloge. 

3. Support de donnees selon la revendication 2, dans 
lequel le signal de sortie du circuit deformation d'im- 
pulsion (51) est un signal d'onde rectangulaire. 

55 

4. Support de donnees selon la revendication 2, dans 
lequel le signal transmis se presente sous la forme 
de signaux porteurs intermittents ayant des fac- 
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teurs d'utilisation variables selon les donnees de 
transmission. 

Support de donnees congu pour recevoir un signal 
transmis sous la fornne de signaux porteurs, dans 5 
lesquels les denni-cycles posittfs ou negatifs sont 
supprlnnes selon les donnees de transmission, ledit 
support de donnees comprenant : 

un circuit r6sonnant (31 ) comprenant une bobi- io 
ne pour recevoir le signal transmis ; 
un premier et un second circuits de redresse- 
ment connect6s aux bornes respectlves du cir- 
cuit resonnant ; 

un premier et un second circuits ecreteur de ^5 
tension connectes aux bornes de sortie respec- 
tlves du premier et du second circuits de re- 
dressement, chacun comprenant une resistan- 
ce (R11, R12) et un element ecreteur de ten- 
sion (D7, D9) qui sont connectes I'un a I'autre 20 
en parallele entre une borne d'entree et une 
borne de sortie commune correspondantes 
desdits circuits ecreteur de tension ; 
un circuit de tension constante (ZD) connects 
a ladite borne de sortie commune du premier ^5 
et du second circuits ecreteur de tension, pour 
produire une tension stabilisee destinee a une 
utilisation dans le support de donnees ; 
un premier circuit de formation d'Impulsion 
(51 C) pour extraire des impulsions d'horloge en 30 
formant une composante d'ondulation qui est 
obtenue au niveau d'une borne d'entr6e du pre- 
mier circuit 6creteur de tension ; 
un second circuit de fonnation d'Impulsion 
(51 D) pour extraire des impulsions de donnees 55 
en fomiant une composante d'ondulation qui 
est obtenue au niveau d'une borne d'entree du 
second circuit ecreteur de tension ; et 
un circuit de demodulation (55) pour demoduler 
le signal transmis en se basant sur les impul- 40 
sions d'horloge et les impulsions de donnees. 
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FIG. 3 
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FIG. 6 
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